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Abstract We report here a gynandromorphic specimen of Papilio memnon from the Lao P.D.R. 
The right wings in this specimen principally indicate normal male color pattern, whereas the left 
wings show a mosaic pattern with the normal male and female (form distantianus) color patterns. 
The wing shape of this specimen is not similar to those of normal male and female (f. distantianus) 
specimens, and the size is relatively small in comparison with those of normal male and female 
specimens. This specimen has female (f. distantianus) external features in the right half abdomen, 
while male features in the left. Although the genital segments show the external features of those 
of a normal male, an egg is attached to it. 
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Papilio memnon Linnaeus (Papilionidae) is widely distributed across Southeast Asia, and is 
one of the commonest species in the Lao P.D.R. It is sexually dimorphic everywhere, and 
the females are polymorphic, including the non-mimetic form agenor and the mimetic form 
distantianus in the Lao P.D.R (Osada et al., 1999). Gynandromorphic specimens of P. 
memnon are very interesting because of sexual dimorphism, but there have been only a few 
reports, e. g. from Sabah, Malaysia (Miyauchi, 1993) and Okinawa, Japan (Ishizaki, 1995). 


In this report, the structural characteristics of an intersexual mosaic of Papilio memnon 
male and female (f. distantianus) collected in Laos are described. This specimen was col- 
lected by Ms Sonephet Wakahara and Mr Hiroyuki Wakahara in Vientiane, Lao P.D.R. in 
VI. 1999 and passed by them to the author (M. N.). 


We numbered the designation of veins and spaces according to Sibatani (1980). 


A brief summary 


On the dorsal and ventral surfaces of the right wings in this specimen, both fore- and hind- 
wings indicate normal male color pattern, whereas on the dorsal and ventral surfaces of the 
left wings, both fore- and hindwings show a mosaic of normal male and female (f. distan- 
tianus) color patterns (Figs 1A, B). The wing shape of this specimen is not similar to those 
of the normal male and female (f. distantianus) collected at the same locality in Laos by the 
author (M. N.), and the size is relatively small in comparison with those of normal speci- 
mens (Figs 1A, B). Both left and right forewings are 61 mm in length, while those of nor- 
mal males and females (f. distantianus) are 65-68 mm (n=2), and 70-76 mm (n=4), respec- 
tively. The right side of the abdomen is pale cream in color like females, while the left side 
is dark brown like males, respectively (Fig. 1B-2). Although the genital segments show 
normal male features externally, an egg is attached (Fig. 1B-2, arrowheads). The genital 
segments also slightly twist to the right (Fig. 1B-2). 


The left forewing 


The wing shape and venation show the same as either male or female (Figs 2A-F). The 
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Fig. 1. A gynandromorphic specimen of Papilio memnon agenor Linnaeus, 1758. A. Dorsal sur- 
face. B. Ventral surface. A-2. A magnified view of the boxed area in A. The bright-blue 
scales are localized on the wing surfaces along by the venations (CuA,) in the male areas as 
in normal males (arrowheads). B-2. A magnified view of the boxed area in B. The right 
side of abdomen is pale cream in color like those of females, while the left side of it is dark 
brown like those of male respectively. Although the genital segments show the external 
features of those of normal males, an egg is attached on it (arrowhead). M,: vein M,; CuA,: 
vein CuA,. 


ratio of forewing, outer marginal (tip of forewing to end of vein 1A+2A), and dorsum (vein 
1A+2A) lengths between the gynandromorph, and male and female specimens collected at 
the same locality are 2.02: 1.36: 1, 2.01: 1.37: 1 and 2.05: 1.43: 1, respectively. 


1. Dorsal surface 


A boundary line from M, to the base (continuing into the discal cell) on the wing subdivides 
the dorsal surface into two halves. The costal side of the two halves shows male color pat- 
tern (Figs 2A, C), whereas the dorsal side shows mainly female (Figs 2A, B) and a number 
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of (approximately 12) unconnected patches of male pattern randomly spread across the area 
(Fig. 2A). Although the bright-blue scales are localized on the wing surfaces along the 
veins in the male area as in normal males (Fig. 2C), the number of scales is smaller than in 
normal males (Fig. 1A-2, arrowheads). 


2. Ventral surface 


As on the dorsal surface, a boundary line from M, to the base (continuing into the discal 
cell) on the wing subdivides the ventral surface into two halves. The costal side of the two 
halves shows mainly male color patterns (Figs 2D, F), and a number of (approximately 15) 
unconnected patches of female pattern randomly spread across the area (Figs 2D, E), 
whereas the dorsal side shows mainly male color pattern (Figs 2D, F). This is the opposite 
situation to that on the dorsal surface (Figs 2A, D). 


Sibatani (1987) has been analyzing spontaneous wing homoeosis in Lepidoptera and he has 
recorded more than 350 cases, and noted that they are generally confined to either the ante- 
rior or posterior half (putative compartments) of a wing surface, with a boundary falling on 
the space M,-M, and continuing basad into the discal cell towards the base on both wings 
(Sibatani, 1980, 1987). The present results for the left forewing are practically consistent 
with those of Sibatani. 


The left hindwing 


The wing shape is mainly similar to that of the female (Figs 2G-L). However, outer margin 
from M, to Sc+R shows a male-like pattern, whereas from M, to 1A+2A a female-like pat- 
tern (Figs 2G-L). 


1. Dorsal surface 


A boundary line from M, to the base (except for the discal cell) on the wing subdivides the 
dorsal surface into two halves (Fig. 2G). The costal side of the two halves including the 
discal cell shows male color pattern (Figs 2G, I), whereas the dorsal side shows mainly fe- 
male color pattern and a number of (approximately 18) unconnected patches of male pattern 
randomly spread across the area (Figs 2G-I). The tail is incomplete since the size is smaller 
than in normal female specimens collected at the same locality (the length and width of the 
tail on the gynadromorph is shorter and narrower than in normal female specimens) (Figs 
2G, H). As in the forewing, the bright-blue scales are localized on the wing surfaces along 
the veins in the male area as in normal males. However, hairs seen on the basal area of nor- 
mal male hindwing are hardly detected on this specimen. 


2. Ventral surface 


The ventral surface shows equally a number of unconnected patches of female and male 
color patterns (approximately 49.8 % for female areas) (Figs 2J-L). In the spaces Sc+R-Rs, 
Rs-M,, M,-M;, M;-CuA,, CuA,-CuA,, and discal cell, the area consisting of orange colored 
scales, neither of males nor females, are detected at the border of pale colored patches of 
female patterns (Fig. 2J, arrowheads). 


The right forewing 


Both dorsal and ventral wing surfaces show the male color patterns with the bright-blue 
scales (Figs 3A-F). However, the dorsal surface is different from typical males and shows 
less dark brown color (Figs 3A, C). The ventral surface shows almost normal male color 
patterns (Fig. 3D-F). The wing shape is slightly different from both male and female speci- 
mens collected at the same locality (Figs 3A-F). The ratio of forewing, outer marginal (tip 
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Fig. 2. The left wings of gynandromorph (A, D, G, J), normal female (f. distantianus) (B, E, H, K), 
and normal male (C, F, I, L) specimens from the same locality. A-C. Dorsal surfaces of the 
left forewings on gynandromorph (A), normal female (B), and normal male (C). D-F. 
Ventral surfaces of the left forewings on gynandromorph (D), normal female (E), and normal 
male (F). G-I. Dorsal surfaces of the left hindwings on gynandromorph (G), normal female 
(H), and normal male (I). J-L. Ventral surfaces of the left hindwings on gynandromorph 
(J), normal female (K), and normal male (L). J, arrowheads. Areas that consist of orange 
colored scales, neither of males nor females. Sc+R: vein Sc+R; Rs: vein Rs; M,: vein M,; 
M,: vein M,; M;: vein M,; CuA,: vein CuA,; CuA,: vein CuA,; D: discal cell; T: tail. 
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Fig. 3. The right wings of gynandromorph (A, D, G, J), normal female (f. distantianus) (B, E, H, 
K), and normal male (C, F, I, L) specimens from the same locality. A-C. Dorsal surfaces of 
the right forewings on gynandromorph (A), normal female (B), and normal male (C). D-F. 
Ventral surfaces of the right forewings on gynandromorph (D), normal female (E), and nor- 
mal male (F). G-I. Dorsal surfaces of the right hindwings on gynandromorph (G), normal 
female (H), and normal male (I). J-L. Ventral surfaces of the right hindwings on gynandro- 
morph (J), normal female (K), and normal male (L). T: tail. 
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of forewing to vein 1A+2A), and dorsum (vein 1A+2A) lengths between gynandromorph, 
male, and female specimens are 1.9: 1.25: 1, 2.02: 1.38: 1 and 2.08: 1.42: 1, respectively. 


The right hindwing 


Both dorsal and ventral wing surfaces show the typical male color patterns with the bright- 
blue scales (Figs 3G-L). As the right forewing, however, the ground color of wing surfaces 
is less dark brown. (Figs 3G, I, J, L). The wing shape is more similar to that of female 
specimens (except for tail) collected at the same locality than to male specimens (Figs 3G- 
L). 
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